suMMARY After right heart catheterisation in 20 subjects, aged 30 to 82 years, the techniques of intracardiac electrocardiography and programmed stimulation were used to determine variables of normal function of the sinuatrial node, atrioventricular node, and intraventricular conduction system. Specific attention was paid to autonomic influences on these variables. 
The techniques of intracardiac electrocardiography' and programmed intracardiac stimulation2 3 have greatly increased the understanding of normal cardiac conduction. This has facilitated recognition of functional disorders of the sinuatrial node,4 atrioventricular node, and specialised intraventricular conduction system. 5 Sinuatrial node function may be assessed by measurement of the sinus node recovery time after a period of overdrive atrial pacing,6 7 Received for publication 27 November 1979 The normal limits of these electrophysiological variables, however, have been imprecisely defined. It might be expected that this may reflect, at least in part, variations caused by temporal changes in autonomic influences on the heart. This proposition was advanced by Jose and Taylor,'0 11 who suggested that pharmacological block of cardiac sympathetic and parasympathetic efferent nerves by propranolol and atropine, respectively, allowed observation of the intrinsic heart rate. This present study aimed to apply Jose's technique to quantify autonomic influences on normal automaticity of the sinuatrial node, atrioventricular node conduction and refractoriness, conduction in the intraventricular conduction system, and ventricular repolarisation (as assessed by the QT interval). To our knowledge, such systematic assessment by administration of both drugs to a large group of normal patients has not been previously undertaken. It is expected that the observation of responses after autonomic blockade might allow the development of more sophisticated criteria for the recognition of abnormal function.
Subjects and methods

SUBJECTS
Twenty subjects (12 men and eight women, aged 30 to 82 years, mean age 62 years) were studied. Clinical features and investigations, including routine and prolonged electrocardiographic monitoring, had categorised the subjects into two groups. The first (six patients) had either regular narrow QRS tachycardias, observations during electrophysiology study suggesting that these were a result of ectopic atrial tachycardia (two), or reentry involving the atrioventricular node (one), or they presented with palpitation with no documented or inducible tachycardias (three). The second group (14 patients) had dizzy spells but no apparent cardiac abnormality clinically or during electrophysiology study. Patients with manifest sick sinus syndrome or atrioventricular conduction abnormality, with other medical conditions which contraindicated the use of atropine or propranolol, or with angina which might have been induced by rapid atrial pacing, were specifically excluded. In each case, catheterisation was only performed when the electrophysiology study was (e) The QT interval measured from the last beat of one minute right atrial pacing at rates 100 and 130 bpm. This technique eliminated the need for correction of the QT interval for heart rate. 13 The interval was averaged from the five sequences of atrial pacing and measured from the onset of the QRS complex to the time for return of the T wave to the isoelectric line.'4 Though three approximately mutually perpendicular electrocardiographic leads were deliberately recorded, in general lead II was chosen for more precise measurements.
For each of these measurements the limit of accuracy was considered to be 5 ms.
DRUGS
Atropine was administered in an intravenous bolus dose of 0 03 mg/kg then 0-006 mg/kg per 30 
Results
The electrophysiological data obtained are summarised in the Table. The QT interval was significantly longer with pacing at 100 bpm (334±3 ms) than at 130 bpm (314±4 ims) (p <0-001). This difference persisted after autonomic block. Atropine was shown to decrease significantly the QT interval with pacing at 100 bpm (p < 0-01) but not at 130 bpm (Fig. 3) . No significant effects resulted from propranolol administration.
Discussion
The doses of atropine and propranolol chosen to induce vagal and sympathetic block were 75 per cent of those thought to be necessary to completely block autonomic effects on heart rate.'1 The difference in intrinsic heart rate in our subjects from those reported by Jose presumably may reflect these different doses. It is planned to compare this normal cohort with patients with disordered function of the sinuatrial and atrioventricular nodes to develop more sophisticated criteria for recognition of abnormalities. Because of this, these lesser doses were chosen after preliminary studies as appropriate to minimise side effects in patients often of advanced ganglia and production of a degree of cardiac sympathetic block by atropine,'5 and direct and reflex cardiac effects after peripheral adrenergic blockade by propranolol,'6 were assumed to be unimportant.
The choice as to whether atropine or propranolol was initially administered was not randomised. Instead, those patients with an initially longer sinus cycle length usually received atropine first. This attempted to minimise the incidence of tachycardia after atropine which would preclude determination of sinus node recovery time and refractory periods at an atrial pacing rate of 100 bpm. However, those patients with an initially longer cycle length before drugs had a longer cycle length after complete autonomic block. This suggested that the observations reflected a normal distribution of intrinsic heart rates, and that equivalent vagal and sympathetic block was probably achieved.
Autonomic effects on sinuatrial node function can be judged from examination of the effects of atropine and propranolol on cycle length and sinus node recovery time. For both variables, though both vagal and sympathetic effects were significant and opposing, vagal influences were greater. These effects on cycle length have long been recognised.17-'9 Other electrophysiology groups20 21 have examined autonomic influences on cycle length and *sinus node recovery time in patients with sick sinus syndrome. They showed a diminished responsiveness of sinus cycle length and a distinct decrease20 in sinus node recovery time after atropine administration. Isoprenaline rather than propranolol was used to test sympathetic effects in these studies, both normal20 and subnormal2l increase in sinus ,cycle length being reported. Though no normal controls were included in these studies, prolongation of the sinus node cycle length and corrected sinus node recovery time in normal subjects by 0-1 mg/kg propranolol have recently been reported." The vagal influence on normal sinus node recovery time has also been shown." However, in this study, a variable dose of atropine was given ( 
